Dry beans (Phaseolus vulgaris, L.) are important sources of protein and calories for people in many countries, particularly in Latin America (1) . Dry bean protein has been characterized as of low nutritive value due to limiting amounts of sulfur amino acids, low digestibility, low bioavailability of essential amino acids, and presence of toxic proteins and other antinutritive factors (2) (3) (4) (5) . It has also been suggested (6) that other substances present in beans, non-protein in nature, are capable of interfering with digestion of foods and absorption of nutrients.
In this work, dry beans, cultivar Carioca 80, were fractionated and each fraction was introduced into an otherwise balanced diet for the growing rat in combination with casein to provide 1000 total protein. The objectives were to evaluate the level of toxicity and nutritive value of each bean fraction through determination of diet efficiency ratio and dietary protein utilization. cages for 10 days; diet and water were available ad libitum. The assignment of the groups to the various diets was entirely at random. The first five days were considered as a period for adaption to the diets and therefore no collection of materials was done. In the last five days, feces and urine were collected, diet consumption and body weight changes were recorded for calculation of diet efficiency ratio (BW gain diet intake), apparent digestibility (18), biological va lue (19) , and net protein utilization (nitrogen retained nitrogen intake). Diets were prepared with the following composition: protein 10%, either from casein alone or a combination of casein and the protein contributed by 8% of one of the dry bean fractions; soybean oil, 8%; mineral mixture, 4% (20) ; vitamin mixture, 2% (21); fiber, 2% (not added when either FRO or FR4 was used); carbohydrate mixture (75% starch: 25% sucrose) to complete to 100. Carbohydrate contained in the bean fractions was taken into consideration in the calculation of the diet composition.
EXPERIMENTAL
Throughout the assays, environmental conditions were maintained constant, and V. C. SGARBIERI
i.e., temperature of 23•}1•Ž with alternating dark-light period of 12h . Table 1 presents some analytical data of the whole bean flour (C-80) and the bean fractions (FRO to FR5). Comparison of the various fractions with the whole bean flour reveals the following differences: FRO was 4.5 times richer in phenolic compounds than C-80. The second richest fraction in phenolics was FR1 , which also contained as much hemagglutinin activity as and higher nitrogen content than the whole bean flour. FR 1 was also high in total carbohydrate. Although the components of the carbohydrate fraction were not identified in this work it is known that the main bean carbohydrate is starch, followed by the fiber components and by monosaccharides and oligosaccharides. Some of the oligosaccharides (verbascose, stachiose) are known as indigestible substances which may cause gas formation in the lower intestine by fermentation. Among the protein-rich fractions (FR2, FR3, FRS) FR2 contained the lowest concentration of carbohydrate (8.8%) and the highest concentration of protein (81.6%) while FR3 showed the highest carbohydrate (25.2%) and the lowest (50.8%) protein content. FR5 presented intermediate values for carbohydrate (11.6%) and for protein (55.3%). With respect to antinutritive factors, the water-soluble proteins (FR3) presented the highest hemagglutinating and trypsin inhibitor activities as well as the highest phenolic content of the three protein-rich fractions. A fairly high hemagglutinating activity was also found in FR2 and FR5, the two salt-soluble protein fractions. 1 ND , not determined; 2 ND*, not detected. 3 H.T., hemagglutination titer: the titer being the highest dilution of bean extracts which is still capable of causing hemag glutination of trypsin-treated bovine red blood cells. 4 UTI, difference of trypsin activity in the absence and in the presence of trypsin inhibitor; one trypsin unit was defined as the trypsin activity causing a change of 0.01 unit in the absorption of the hydrolyzate (TCA soluble) at 280 nm, under the conditions of the assay. Tables  3 and  4 . have been destroyed. Under these conditions (Table 4) FRO decreased diet efficiency ratio and protein digestibility but did not alter significantly BV and NPU . Fraction FR4 decreased diet efficiency ratio but did not affect protein utilization . All the other fractions (FR2, FR3, FR5) decreased significantly both diet efficiency ratio and protein utilization. Rat growth was mainly affected by the diet containing FR2 , which was slightly deficient in valine in addition to methionine and tryptophan . The chemical scores calculated for the various diets containing one of the bean frac tions (Table 5 ) deviated more seriously from the casein diet when the diet con tained the fraction FR2 by being limiting in tryptophan (0 .73), total sulfur amino acids (0.75), and to a lesser extent valine (0.85); FR3 was limiting in tryptophan (0.78).
RESULTS
The complete amino acid composition of the various bean fractions (FRO to FR5) is shown in Table 6 , in comparison with the casein. All fractions were higher in lysine than was casein, except FR 1. All fractions were lower than casein in 
